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Katz, MD, Vincent Rowe, MD, and Albert E. Yellin, MD, Los Angeles, Calif
Objective: This study was conducted to evaluate the safety of percutaneous endovascular procedures (PEPs) during
integration of endovascular skills into an urban academic vascular surgery practice and assess the hypothesis that currently
accepted guidelines are a valid benchmark for endovascular competency.
Methods: From 2000 through 2004, an endovascular training paradigm was instituted to integrate endovascular
procedures into an academic endovascular practice. The paradigm involved individual mentoring of vascular surgery
faculty by a partner with mature endovascular skills. Mentoring continued until each surgeon achieved a procedural
experience of 100 diagnostic angiograms and 50 percutaneous endovascular interventions. Once achieved, privileges were
granted for independent endovascular practice. To assess the effectiveness of the training process and competency of the
newly trained endovascular practitioner, the surgeon-specific 30-day incidence of major complications and deaths for all
PEPs performed during and after the mentoring process was determined. Complications and deaths were assigned to the
mentor during the training process and to the individual surgeon once endovascular privileges were granted. Complica-
tions were classified as local vascular, local nonvascular, or systemic/remote.
Results: From 2000 through 2004, 1208 PEPs were performed. During this time, three faculty surgeons achieved
sufficient endovascular procedural experience and were granted endovascular privileges. Major complications consisted of
17 local vascular, three local nonvascular, and four systemic/remote. Three deaths occurred. Renal percutaneous
transluminal angioplasty/stent procedures had the highest complication and death rate at 9%. The major complication
and death rate per year was 1.8% to 4.9% (P .32) and did not significantly vary. The major complication and death rate
for all 1208 PEPs was 2.2%. The surgeon-specific complication and death rate was 1.9% to 3.6% (P .14) and did not vary
between surgeons.
Conclusion: Endovascular skills can be safely transferred using a vascular surgeon-based training paradigm. When the
training paradigm is directed at satisfying currently recommended guidelines for endovascular privileging, competent
endovascular surgeons are the result. ( J Vasc Surg 2006;43:992-8.)The transition of an open vascular surgery practice to
one more weighted towards endovascular interventions has
occurred for many vascular surgeons over the past decade.
In a survey as recent as 2001, over half of vascular surgeons
polled believed that in the future endovascular surgery
would become the primary approach to most vascular
pathology they would encounter.1 Despite this collective
opinion, however, the process of incorporating endovascu-
lar skills into contemporary vascular surgery practice has
been difficult for many surgeons and has frequently has put
them at odds with other physician colleagues who are also
interested in caring for patients with peripheral vascular
disease.2
To provide guidance for endovascular training and
credentialing, minimum standards of experience were em-
pirically determined by consensus and published by a num-
ber of professional societies, including the Society for Vas-
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992cular Surgery, American Heart Association, American
College of Cardiology, and Society for Interventional Ra-
diology.3-7 These standards were, for the most part, in
agreement on the minimum experience necessary (100
diagnostic/catheterization procedures and 50 therapeutic
procedures) to produce a competent endovascular practi-
tioner. This procedural experience has become the creden-
tialing benchmark most commonly used by hospitals when
granting privileges for endovascular procedures. A similar
consensus process has recently been used to establish min-
imum experience guidelines for carotid artery stenting.
Strategies have been proposed, but few have docu-
mented the outcome of methods used by established vas-
cular surgeons to acquire the prerequisite benchmark expe-
rience as recommended by the various professional societies
and disciplines. Furthermore, little if any information is
available on whether this minimum recommended experi-
ence actually produces a competent endovascular surgeon.
In the late 1990s, the Division of Vascular Surgery at
the University of Southern California (USC) adopted a
specific model designed to fully integrate percutaneous
endovascular procedures (PEPS) into the institution’s vas-
cular surgery practice and postgraduate training of vascular
surgery residents. Recognizing that the model adopted
placed a burden on the division and its faculty to examine
carefully the safety of such an approach, a review of all
patients undergoing PEPS during the period 2000 through
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the safety of the training model and determine if it pro-
duced independent and safe endovascular surgeons. Be-
cause the model was predicated on the benchmark previ-
ously established by the professional societies, the review
also allowed a retrospective assessment of the validity of this
accepted benchmark to produce competent, safe endovas-
cular surgeons.
METHODS
A specific process designed to fully integrate endovas-
cular skills into the academic practice and vascular surgery
residency of the Division of Vascular Surgery at the Keck
School of Medicine at USC was instituted in 2000. The
construct of the process included (1) individual mentoring
of vascular surgery faculty members without endovascular
skills provided by a fellow faculty mentor with extensive
endovascular experience and (2) development of a privileg-
ing document at USCUniversity Hospital andHuntington
Memorial Hospital that created uniform requirements for
all specialties interested in performing peripheral endovas-
cular procedures (document available from the authors on
request). These requirements were predicated on the rec-
ommended guidelines for privileging of at least 100 diag-
nostic and 50 therapeutic endovascular interventions.
The faculty mentor had received comprehensive endo-
vascular training in his vascular surgery residency and was
credentialed at both institutions to perform endovascular
procedures. Thementor served as the primary attending for
patients treated by a PEP throughout the training process.
The participating vascular surgery faculty members, or
mentees, entered the process with variable pre-existing
endovascular experience that included attendance at endo-
vascular courses, observation of endovascular cases, and
abbreviated fellowship instruction.
The overall design of the faculty mentoring process
included case-specific instruction and guidance of individ-
ual faculty trainees by the faculty mentor. This included a
preprocedure discussion of endovascular options at a
weekly vascular conference and a monthly review of major
endovascular complications and mortality. Hands-on men-
toring of individual mentees continued until a minimum
experience of at least 100 diagnostic angiograms and 50
peripheral interventions was achieved. During this process,
a graduated level of responsibility for performance of the
endovascular procedure occurred such that the faculty
trainee was the primary operator, with the faculty mentor as
the assistant, during the latter half of the training experi-
ence. When this minimum procedural experience was ulti-
mately attained, the mentee was granted hospital privileges
for independent endovascular practice.
The records of all patients who underwent a PEP from
2000 through 2004 were reviewed. The review included all
procedures performed during and after the mentoring pro-
cess. Patient demographics, percutaneous endovascular
procedure indication, endovascular surgeon, type of proce-
dure, highest order of branch catheterization, stent deploy-
ment, and number of stents deployed were recorded. Allmajor complications, as defined by the Society of Interven-
tional Radiology, and deaths that occurred as a result of a
PEP 30 days of the procedure were tabulated.8 The
proportion of open vs endovascular cases and the total
yearly number of vascular procedures performed by the
group were also counted.
Endovascular procedures were classified as diagnostic
or therapeutic. Therapeutic procedures were further cate-
gorized as brachiocephalic, renal or visceral, iliac, infrain-
guinal, venous, or thrombolysis or embolization. Compli-
cations were classified as described in previously outlined
vascular surgery reporting standards as local vascular, local
nonvascular, or systemic/remote.9,10 A complication was
considered major if (1) any form of therapy was required,
(2) resulted in an unplanned increase in the level of care or
unexpected hospitalization, (3) produced permanent ad-
verse sequelae, or (4) resulted in death.8
For purposes of analysis, PEPs performed by the men-
tee vascular surgeon and faculty mentor before indepen-
dent endovascular practice were assigned to the faculty
mentor. All subsequent PEPs were assigned to the mentee.
Endovascular aortic aneurysm repair and other stent-graft
repairs were included in the open vascular surgery statistics
because open femoral exposure was routine at our institu-
tion during this time period.
Statistical analysis for significance of trends over time
was performed using 2. Analysis of variance was used to
compare global differences in the frequency of complica-
tions between the surgeons, and group-specific analyses
were performed with Scheffe’s test because of unequal
group sizes. Epi-Info 2000 statistical software (Centers for
Disease Control and Prevention, Atlanta, Ga) was used to
perform all analyses.
RESULTS
From 2000 through 2004, 1208 PEPSs were per-
formed in 1021 patients. All PEPs were performed in
dedicated angiography suites by using Siemens IRISHOP
1991 (Munich, Germany), Phillips Allura 2001 (Andover,
Mass), or Phillips PolyDiagnostic 92 equipment. Diagnos-
tic procedures were performed on an outpatient basis,
whereas patients undergoing a therapeutic procedure were
routinely hospitalized and observed overnight.
During the study period, three additional vascular sur-
gery faculty trainees gained sufficient experience as previ-
ously defined to become independent endovascular practi-
tioners. In addition, the instruction and education of
vascular surgery residents in PEPs by the vascular surgery
faculty was fully integrated into the USC vascular surgery
residency program.
The mean age of the 1021 patients was 73 years (range,
15 to 100 years) and 53% were male. Indications for
diagnostic and therapeutic procedures were rest pain, 26%;
claudication, 24%; embolic/thrombotic arterial occlusion,
9%; venous disease, 9%; renal/visceral disease, 9%; vascular
access, 8%; aneurysm, 7%; gangrene or ulceration, 6%; and
morbid obesity, 2%.
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were performed. The diagnostic PEPs included aortogram
with lower-extremity runoff in 455 (38%), cerebral or
brachiocephalic angiogram in 159 (13%), abdominal aor-
togram in 136 (11%), caval/iliac venogram in 77 (6%), and
a renal/visceral angiogram in 52 (5%). Therapeutic PEPs,
with or without a stent, included 137 infrainguinal percu-
taneous transluminal angioplasty (PTA) (11%), 85 iliac
PTA (7%), 64 renal/visceral PTA (5%), 16 venous PTA
(1%), and 4 brachiocephalic PTA (1%). Thrombolysis/
embolization was done in 23 (2%). The highest order of
catheterization was aorta only in 224 (19%), first order in
213 (17%), second in 634 (53%), and third in 137 (11%).
The total number of yearly PEPs increased from 74 in
2000 to 368 in 2004. During the same time, the number of
vascular surgery procedures, both open and endovascular,
increased from 584 to 1013. The relative number of PEPs
vs open vascular surgery procedures over the study period is
displayed in the Fig, which demonstrates that PEPs per-
formed by the division faculty increased from 13% of all
vascular surgery procedures in 2000 to 38% in 2004 (P 
.001). Significant increases were observed in aortogram
with runoff, brachiocephalic angiography, renal PTA/
stent, venous PTA/stent, thrombolysis/embolization, iliac
PTA/stent, and infrainguinal PTA/stent procedures (Ta-
ble I). In 2000, one surgeon performed all PEPs, but by
2004, the 368 PEPs were distributed amongst four vascular
surgeons (Table II).
The comparative distribution of diagnostic and thera-
peutic PEPs by year and by surgeon is presented in Table II.
Therapeutic PEPs as a percentage of all PEPs increased
from 23% in 2000 to 37% in 2004 (P  .05). The total
number of therapeutic interventions increased each year as
well.
A total of 24 (2.0%) major complications occurred in
22 patients and consisted of arterial access site thrombosis,
5; access site pseudoaneurysm, 5; persistent extremity isch-
emia, 4; bleeding requiring blood transfusion, 2; distal
embolization, 2; myocardial infarction, 2; renal artery
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Fig. Graph of vascular surgery procedures, 2000 through 2004,
categorized as open, endovascular, and all procedures.thrombosis, 1; groin sepsis, 1; renal failure, 1; and pancre-atitis, 1. Local vascular complications were the most com-
mon (71%) (Table III). Twelve of the local vascular com-
plications directly followed the failure to successfully
control the arterial puncture site, resulting in either a
pseudoaneurysm, arterial thrombosis, or bleeding requir-
ing transfusion. Four of the access site complications were
directly related to the use of an arterial closure device.
Ten complications required open operative manage-
ment or endovascular intervention. Open procedures in-
cluded lower-extremity bypass in four, thrombectomy in
one, and arterial repair in one. Endovascular management
consisted of PTA/stent placement for thrombosis/dissec-
tion in two and thrombolysis in two.
Three (0.2%) complications resulted in death. Two
were due to myocardial infarctions, one of which occurred
after an iliac PTA/stent procedure and the other after a
diagnostic aortogram in a patient with multiple medical
comorbidities. The third patient who died had malignant
hypertension due to a high-grade renal artery stenosis in an
isolated kidney. A renal PTA/stent procedure in this pa-
tient was complicated by renal artery thrombosis that was
successfully treated with on-table thrombolysis and post-
procedure anticoagulation. A large access site hematoma
and infection and renal failure developed after the proce-
dure, which was later complicated by a myocardial infarc-
tion. After a protracted hospital course, she died of uncon-
trollable groin sepsis, renal failure, and cardiac
complications.
Major complications and deaths occurred after both
diagnostic and therapeutic PEPs. Renal PTA/stent proce-
dures had the highest complication rate (9%), but no major
complications occurred after brachiocephalic angiography,
venography, venous PTA/stent interventions, or brachio-
cephalic PTA/stent interventions (Table IV). The inci-
dence of major complications and deaths per year was 1.8
to 4.9 and was not significantly different over the 5-year
period (P  .319) (Table V). Surgeon-specific major com-
plications and deaths are presented by type in Tables VI and
VII. Rates of complications and death for surgeon by year
are listed in Table II and ranged from 1.9% to 3.6%. As a
group, there was no statistically significant difference be-
tween surgeons in the frequency of major complications
and death and no significant differences in major complica-
tions and deaths between surgeons when compared in a
pair-wise fashion (P  .13).
DISCUSSION
With the awareness that endovascular management was
to become a critical component in the care of the patient
with vascular disease, an endovascular privileging docu-
ment was developed at USC in the late 1990s. The foun-
dation for the document was previously published guide-
lines that recommended a minimum procedural experience
of 100 diagnostic angiograms and 50 endovascular inter-
ventions before independent endovascular practice. We
used this threshold as the benchmark procedural experience
required for independent endovascular practice.
c.
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Vascular Surgery intentionally developed a mentoring con-
struct to fully train and integrate PEPs into the academic
practices of all faculty vascular surgeons. The teaching
talent and endovascular skills of a specific faculty member
were used to mentor individual faculty as described until
the benchmark procedural experience was accumulated.
We analyzed this experience to determine whether this
Table I. Percutaneous endovascular procedures by year
2000 2001
Diagnostic
Aortogram/runoff 18 41
Aortogram 25 28
Renal/visceral 7 7
Venogram 6 8
Brachiocephalic 0 8
Cerebral 1 6
Therapeutic
Renal/visceral PTA/stent 4 9
Venous PTA/stent 1 1
Thrombolysis/embolization 1 0
Iliac PTA/stent 8 10
Infrainguinal PTA/stent 3 4
Brachiocephalic PTA/stent 0 0
PTA, Percutaneous transluminal angioplasty.
Table II. Distribution of percutaneous endovascular proc
Year
1† 2
Dx Rx C/D Dx Rx C
2000 57 17 2 0 0
2001 98 24 6 0 0
2002 178 50 2 66 5
2003 102 43 2 112 36
2004 75 41 2 74 57
Total (%) 510 175 13 (1.9) 252 98 9 (
Dx, Diagnostic; Rx, therapeutic; C/D, complication/death.
*Surgeons listed left to right in order of time of training.
†Faculty mentor.
Table III. Classification of percutaneous endovascular pro
Year
PEP (n)
Dx/Rx
Local vascular
Dx/Rx
L
2000 57/17 1/1
2001 98/24 0/3
2002 256/57 3/1
2003 239/92 2/1
2004 229/139 3/2
Total 879/329 9/8
PEP, Percutaneous endovascular procedure; Dx, diagnostic; Rx, therapeutitraining paradigm provided a rapid and safe expansion ofendovascular practice and retrospectively assess the validity
of currently accepted guidelines to produce competent
endovascular specialists.
Previous publications have documented the ability of
vascular surgeons to adopt and safely incorporate endovas-
cular procedures into their practice. Balduf et al12 demon-
strated complication rates similar to those reported in the
literature when vascular surgeons performed diagnostic
2 2003 2004 Total P for trend
5 135 106 455 .001
4 23 36 136 .424
0 16 12 52 .413
0 27 16 77 .053
5 8 5 26 .515
2 30 54 133 .001
3 20 18 64 .05
2 7 5 16 .05
5 8 9 23 .003
6 31 20 85 .005
1 25 84 137 .001
0 1 3 4 .5
es, complications/death by surgeon
urgeon*
3 4
TotalDx Rx C/D Dx Rx C/D
0 0 0 0 0 0 74
0 0 0 0 0 0 122
13 1 1 0 0 0 313
24 12 2 1 1 1 331
40 19 1 39 23 0 368
77 32 4 (3.6) 40 24 1 (1.6) 1208
re complications/death
omplications
nonvascular
x/Rx
Systemic /remote
Dx/Rx
Death
Dx/Rx
0/0 0/0 0/0
0/1 0/1 0/1
1/0 1/0 0
0/1 1/0 1/0
0/0 0/1 0/1
1/2 2/2 1/2200
15
2
1
2
4
1
1
2edur
S
/D
0
0
3
1
5
2.6)cedu
C
ocal
Dangiography. Hodgson et al12 reported in 1995 a 0.3%
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mortality rate of 1% in 206 endovascular interventions
performed within an academic vascular surgery practice.
Reports by Gross et al13 and Silva et al14 have also docu-
mented the ability of vascular surgeons to safely train
endovascular surgeons.
The particular training experience that was used to
achieve these results was not specifically stated in any of the
reports. At the time of these reports, the experience re-
quired to be a safe and independent endovascular practitio-
ner was vigorously debated. Out of that debate, a consensus
emerged concerning the basic minimum experience neces-
sary for a practitioner to be safe and independent. These
guidelines have been the basis for endovascular credential-
ing in most hospitals including our own, but it is important
to bear inmind that no prospective or retrospective attempt
to validate that these guidelines has been published.
Our study highlights changes that occur in a vascular
surgery group once the endovascular training process has
been satisfied. With credentialing accomplished and access
to angiographic facilities possible, all faculty trainees were
able to perform an array of PEPs. Although the specific
types of PEPs performed varied among the faculty mem-
bers based on existing referral patterns, they all performed a
variety of diagnostic and therapeutic interventions, and the
total volume of PEPs performed by the group as a whole
increased. This increase in PEPs represented a distinct shift
at our institution concerning the specialty performing the
endovascular interventions. Before 2000, interventional
Table IV. Complication by percutaneous endovascular
procedure category
PEP N
Complication/death
n (%)
Aortogram  runoff 591 11 (1.9)
Renal PTA/stent 64 6 (9)
Iliac PTA/stent 85 4 (4.7)
Infrainguinal PTA/stent 137 3 (2.2)
Cerebral 133 2 (1.5)
Thrombolysis 23 1 (4.3)
Others* 175 0 (0)
Total 1208 27 (2.2)
PEP, Percutaneous endovascular procedure; PTA, percutaneous translumi-
nal angioplasty.
*Percutaneous endovascular procedure category with no complications.
Table V. Complication/death rate by year
Year PEP (n)
Complication/
death (n)
Complication/
death rate (%)
Odds
ratio
P for
trend
2000 74 2 2.7 1.00 .319
2001 122 6 4.9 1.81
2002 313 6 2 0.74
2003 331 6 1.8 0.66
2004 368 7 1.9 0.63
Total 1208 27 2.2PEP, Percutaneous endovascular procedure.radiologists performed most interventions, but by 2004,
vascular surgery performed the vast majority.
Also observed was a decline over the study period in
purely diagnostic procedures as a percentage of all PEPs.
This observation is consistent with the evolving reliance on
nonangiographic imaging such as computed tomography
angiography and magnetic resonance angiography for di-
agnosis of vascular disease. This shift in diagnostic imaging
emphasizes the importance of vascular surgeons being
knowledgeable in and familiar with the interpretation of the
vascular anatomy produced by these alternate imaging mo-
dalities. It also indicates that the requirement for 100
angiographic diagnostic studies as a threshold for endovas-
cular privileging may need to be reconsidered in the future.
Furthermore, as the number of PEPs increased over
time, the relative number of open procedures decreased
concurrently. The relative decline in open procedures doc-
Table VI. Complications after diagnostic percutaneous
endovascular procedures by surgeon
Surgeon
Total1* 2 3 4
Diagnostic PEP 510 252 77 40 879
Cerebral 43 75 1 14 133
Brachiocephalic 25 0 1 0 26
Renal/visceral 43 0 9 0 52
Aortogram 89 12 29 6 136
Aortogram/runoff 234 165 36 20 455
Venogram 76 0 1 0 77
Complications
Local vascular 2 5 2 1 10
Local nonvascular 0 0 0 0 0
Systemic/remote 2 0 0 0 2
Death 1 0 0 0 1
PEP, percutaneous endovascular procedure.
*Faculty mentor.
Table VII. Complications after therapeutic percutaneous
endovascular procedures by surgeon.
Surgeon
Total1* 2 3 4
Therapeutic PEP 175 98 32 24 329
Brachiocephalic 2 1 1 0 4
Renal/visceral 53 1 9 1 64
Iliac 31 36 14 4 85
Infrainguinal 51 60 7 19 137
Thrombolysis/
embolization
21 1 1 0 23
Venous 16 0 0 0 16
Complications
Local vascular 5 2 2 0 9
Local nonvascular 1 0 0 0 1
Systemic/remote 1 1 0 0 2
Death 1 1 0 0 2
PEP, percutaneous endovascular procedures.
*Faculty mentor.
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training future vascular surgeons. This observation suggests
that imparting competence in open vascular procedures to
the next generation of vascular surgeons will be challenging
and require surgical education to be more intentional in
directing the open experience to trainees dedicated to a
career in vascular surgery. This is issue is one of the first that
the American Board of Surgery and Residency Review
Committee in Surgery needs to consider when the Primary
Certificate in Vascular Surgery becomes a reality.
Despite the increase in the absolute number of thera-
peutic PEPs and a decrease in diagnostic PEPs, the inci-
dence of major complications for all PEPs did not signifi-
cantly change over the look-back period. This suggests that
the training paradigm minimized complications caused by
the learning curve of the faculty trainees and is a testimony
to the teaching acumen of the faculty mentor. In addition,
once the faculty trainees achieved the required procedural
experience, their independent practice did not result in an
increase in the rate of complications, attesting to the valid-
ity of the training paradigm. In fact, the training construct
based on consensus guidelines produced competent and
safe endovascular surgeons when considering the major
complication thresholds of 1% for peripheral arteriography,
2% for neuroangiography, and 10% for renal artery inter-
ventions published by the Society for Interventional Radi-
ology.8,15,16
The character of the complications is also important to
comment on. As observed by Danetz et al,17 most compli-
cations occur at the access site, and the use of mechanical
devices such as a C clamp increases access site complica-
tions. We have no experience with theC clamp except as
consultants called to surgically address hematomas and
pseudoaneurysms associated with C clamp use. We do,
however, have a significant experience with closure devices
and have previously reported an acceptable complication
rate of 1% in 188 patients in whom access control was
achieved with a commercially available closure device.18 In
contrast to the Danetz et al report, only four of the 13 local
vascular access site complications were directly due to the
use of something other than manual compression, namely a
closure device. Manual compression was involved in the
remaining eight failures, two of which were due to a “high
stick,” where manual compression, closure devices, or C
clamps are less effective.
The overall 2.3% complication and death rate reported
herein is similar to other retrospective analyses of PEP
outcomes.11,19-24 However, as demonstrated by Danetz et
al,17 prospective evaluations of PEPs provide a more com-
prehensive view of complication incidence. They reported
an average of one of every 10 patients experienced some
complication, most of which were inconsequential or mi-
nor. Their major and overall complication rate of 9.2% and
19.5%, respectively, is high compared with earlier retro-
spective reports but includes many complications not tra-
ditionally reported for PEPs.17
Because the purpose of our study was to assess the
safety and practice evolution specifically for PEPs, compli-cations totally unrelated to the PEP were not tabulated.
Moreover, the retrospective nature of the study was un-
avoidable because it was not envisioned at the onset of this
experience. Furthermore, our standard approach to any
therapeutic PEP has been to observe those patients over-
night, providing increased certainty that any major compli-
cation in the first 24 to 36 hours would be recognized and
noted. We focused on the major complications as defined
by the Society of Interventional Radiology because they
constitute recognizable clinical events that are consistently
part of the medical record.8 As Egglin24 has commented
concerning the minor complication of biochemical renal
dysfunction that does not lead to overt clinical renal failure,
attempts to retrospectively or even prospectively document
all significant increases in serum creatinine levels can result
in under-reporting due to the outpatient and limited hos-
pital stay of most PEPs. This is certainly also true for other
minor complications such as self-limited hematomas and
ecchymoses that occur after PEPs.
CONCLUSION
This report is evidence that vascular surgeons who
receive individual and consistent instruction by a partner or
mentor are capable of safely incorporating a wide array of
PEPs into their respective practices. The observed rates of
major complications that occur during this process are
within the published thresholds, with most complications
being access-site related. This experience also provides
proof for the concept that the consensus guidelines con-
cerning procedural experience do provide a reasonable
basis for any proposed training paradigm, including the
described mentoring model. Furthermore, the published
guidelines appear to be a legitimate institutional bench-
mark by which to judge hospital applications by vascular
surgeons for PEP privileges. And finally, vascular surgeons
who satisfy these guidelines are capable of independently
performing PEPs while simultaneously maintaining accept-
able attendant complication rates.
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Dr. Chuter. I notice that even in your later experience a very
high proportion of the cases were purely diagnostic angiograms.
Do you think that your number of diagnostic cases will go down
now that your vascular surgeons are meeting their credentialing
criteria?
Dr. Alexander. Thank you, Dr. Chuter. I think the answer is
yes and actually if you look at our diagnostic procedures over the
years there has actually started to be a trend down. It’s pretty mild
but I think that is very likely the case and I think that part of that
may be accounted for just by the fact that we are using other
diagnostic procedures to help us focus on those particular people
that are going to end up getting—you can see that there starts to be
a trend down from 256 in 2002 down to 229 in 2004. So yes I
would not be surprised if that is the case.
I enjoyed your paper. There seems to be, to my observation, a
change in mindset. In terms of invasive diagnostic studies and also
therapeutic interventions done endovascularly, there is an increase
in ones that probably wouldn’t have been done 5 or 10 years ago in
an open setting or when we were sort of the gatekeepers of having
other people do angioplasties and stent placements. There are a
significant number of cases that I’ve seen that probably would have
left alone and not done anything. I was wondering if you could
comment on now that we have a new hammer in your hand, howDR. Alexander. Thank you, Dr. Fry. I appreciate your com-
ments. I think that is a very valid point. It is very difficult to pick up
anything about that in a retrospective review and I think if you
really wanted to get the nuts and bolts answer to that question,
you’d have to ask the individual surgeons that perform the proce-
dures. Did that happen in our particular series? I don’t know the
answer to that. Were there a significant increase in the number of
patients that got multiple stents in lower extremity arterial insuffi-
ciency? The answer is yes. Is that because we are shying away from
open procedures or because we are more willing to put multiple
stents in to make everything look perfect? I don’t know the answer
to that.
Professor Burnand. The answer is that I was giving you my
own personal perspective and it is very much not the UK perspec-
tive. Our new young surgeons of whom one is standing at the
podium are all desperately keen to be experienced in endovascular
surgery and we are going one stage further. When I was president
of the vascular society we aimed at trying to get a joint program
together with interventional radiologists, and believe it or not, the
two groups do talk to together in theUK and they are looking hard
into this at the present moment. The hope is that when you come
over to Bournemouth in November that by then there will be a
joint accredited program with radiologists and I personally think
that is the right way to go and I think we’ll have a hybrid beast by
the time that I need my interventional procedure performed.
